Evidence that downregulation of Wilms' tumor 1 (WT1) is involved in cortical stromal cell differentiation into theca cells in adult bovine ovaries.
Bovine theca cells are thought to differentiate from cortical stromal cells, and ovary-derived Wilms' tumor 1+ (WT1+ ) cells are the primary source of mouse theca cells. However, it is not known whether the differentiation of cortical stromal cells is regulated by WT1. Here, we identified WT1 in the cortical stroma and theca layer of the bovine ovary and analyzed the theca cell functional markers in cortical stromal cells and theca cells; in addition, we determined the effects of this gene on the secretion of androstenedione and progesterone by cortical stromal cells and the responsiveness of cortical stromal cells to luteinizing hormone (LH) in vitro. We used quantitative reverse-transcription polymerase chain reaction (RT-qPCR), western blot analysis, and immunohistochemistry to discover that the cortical stroma had higher WT1 expression than the theca layer. We used RT-qPCR and ELISA analyses to determine that the cortical stromal cells had lower levels of androstenedione and progesterone secretion and LHR messenger RNA expression than the levels of the theca cells. In cultured bovine cortical stromal cells, we found that WT1 downregulation increased androstenedione and progesterone secretion but had no effect on the LH responsiveness. Notably, the increase in androstenedione and progesterone secretion was associated with an increase in 3-β-hydroxysteroid dehydrogenase expression. In conclusion, the results suggest that WT1 is involved in the differentiation of cortical stromal cells into cells with characteristics similar to theca cells of antral follicles in adult bovine ovaries.